Rotylenchulus reniformis fed on modified pericycle tissue in cowpea roots. The feeding area extended six to fifteen cells on either side of the nematode head but a group of four to six cells closest to the nematode lips were obviously inter-connected by gaps in the radial walls, thus forming a functional unit (the feeding zone).
The cell adjacent to the nematode lips (the feeding cell or initial syncytial cell) contained a feeding peg enclosing the nematode stylet. Opposite the stylet tip a hyaline tube (feeding tube) could be traced coiling helically in the feeding cell. Since the nematode head becomes immobile following establishment at a feeding site, the tube is thought to act as a filter through which the nematode may obtain cell solutes without cell particles that might block the stylet lumen. Rotylenchulus reniformis was first described feeding on the cortical region of the root of cowpea (Linford & Oliveira, 1940 ) but the histopathology of the feeding site of this nematode on roots of other host plants has attracted the attention of few other workers until recently (Birchfield, 1964) . Nath et al. (1969) , Rebois et al. (1970; 1974; 1975) , Sivakumur et al. (1972) and Cohn (1974) all reported that R. reniformis fed near the stele of the root, but they differed in identifying the feeding site and the degree of alteration of affected tissues. Disintegration of the phloem tissues into a cavity around the nematode head was reported on castor and tomato (Nath, et al., 1969) , but Sivakumar et al. (1972) noted hyperplasia, hypertrophy, cell wall thickening and altered cellular contents of the phloem tissues. Birchfield (1962) reported browning of the phloem cells in advance of the nematode head in cotton roots, but Cohn (1974) working with a different variety of cotton, as well as mint and tomato, noted hypertrophy of phloem cells and thickening of the endodermal cell walls in the root. By contrast, Rebois et al. (1970) showed that the feeding site of R. reniformis on soybean contained multinucleated giant cells with thickened walls formed in the pericycle layer of the root.
These differing views of the response of cells in the root to the nematode in different hosts suggest that the range of response to be seen within one host should be examined. This paper presents the results of our detailed observations on the histopathology of R. reniformis on the type host (cowpea) at single and multiple feeding sites with adults of different ages. 1) Permanent address: University of Agriculture, Serdang, Selangor, Malaysia.
MATERIALS AND METHODS
R. reni f ornai.r used in this study was obtained from Ibadan, Nigeria. The population was maintained on cowpea, cotton and papaya in a heated glasshouse (25 ± 40).
To produce material for histopathological examination cowpea (Vigna sinensif var. New Era) seeds were germinated and grown in the glasshouse in disposable plastic cups containing steam-treated sand. When plants extended about 10 cm above the sand, each was inoculated with approximately 1000 R. reniformis extracted from a mixed soil population maintained on cowpea and containing all motile stages. The plants were watered daily with Hoagland's nutrient solution from the first day after inoculation. Observations were made on roots lifted 20 days after inoculation, but earlier stages of infections were also examined. At 'harvest' each plant was carefully immersed in a bucket of water to remove the sand while disturbing the roots as little as possible. Infected roots with maturing nematodes attached were cut into pieces 0.5-1.0 cm long under a dissecting microscope and fixed in either (i) modified Bouin's fixative (Tan, 1973) , (ii) 3% gluteraldehyde in 0.025M phosphate buffer pH 6.8 at 0° overnight (O'Brien, 1967) or (iii) 10% aqueous acrolein at 0° for 24 hr (Feder & O'Brien, 1968) . The latter gave the best results and was used in all subsequent preparations. Fixed tissues were then processed for embedding in wax (Culling, 1963) or glycol methacrylate ( GMA ) (Feder & O'Brien, 1968) . Sections of thick were cut from GMA with a glass knife on a rotary microtome and stained with Toluidine Blue (Feder & O'Brien, 1968) . Wax sections 12-15 pm thick were cut using a rotary microtome and attached to slides with glycerin albumen. The wax was removed in xylene, and hydrated through absolute, 90%, and 70% ethanol to distilled water. Various histochemical stains were used on wax sections: i) Weigert Haematoxylin (Lillie, 1965 modified by Feder & O'Brien, 1968 in modified Halmi's counterstain: ii) Mercury bromphenol blue (Mazia, et al., 1953) : iii) Periodic acid-schiff (PAS) (Feder & O'Brien, 1968) .
OBSERVATIONS
Feeding zone. Many GMA and wax embedded serial sections of infected cowpea root 20 days after inoculation showed the lips of the nematode pressed to the outer wall of either the pericycle layer of the root (Fig. i ) or, less frequently, inner cortical cells (Fig. 3) . These cells were four to five times the size of normal pericycle cells and contained dense granular cytoplasm, an enlarged nucleus and nucleolus, and a thick cell wall. Next to the nematode head were four to six cells which appeared to be distinctly different from the surrounding cells and apparently formed a functional unit, the "feeding zone" (Fig. 2) .
Cells of this unit were clearly interconnected with one another by small "gaps" in the radial wall, possibly caused as a result of weakening or dissolution of limited areas of the wall. By contrast, the tangential walls and "limiting" radial walls of this unit were
